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,QWURGXFWLRQ
(QHUJ\HIILFLHQF\KDVEHFRPHDSULRULW\IRUGHVLJQHUVDQGDUFKLWHFWVLQWKHODVWGHFDGHZKLFKLVDVVRFLDWHGZLWK
IRVVLO HQHUJ\ FULVLV  ,Q KXPLG WURSLFV WKH  ODUJHVW SRUWLRQ RI HQHUJ\ LV XVHG WR IXOILOO WKHUPDO FRPIRUW DQG DOVR
EXLOGLQJRSHUDWLRQV\VWHP8QGHUVWDQGLQJDQGLGHQWLI\LQJWKHWKHUPDOSHUIRUPDQFHRIEXLOGLQJVDQGLWVIDFWRUVZKLFK
DIIHFWWKHFRROLQJORDGEHFRPHVLPSRUWDQWLQRUGHUWRPDNHHQHUJ\HIILFLHQF\HIIRUWV)RUH[DPSOHDUWLILFLDOOLJKWLQJ
LVRQHRI FDXVHV WR LQFUHDVHFRROLQJ ORDG $OGDZRXGDQG&ODUN7KHUHIRUH LPSURYLQJ WKHRSHQLQJ UDWLR LQ
RUGHUWRFDSWXUHGD\OLJKWLQURRPLVRQHVROXWLRQWRGHFUHDVHWKHFRROLQJORDG
7KH WHUP RI HQHUJ\ HIILFLHQF\ LV WR XQGHUVWDQG WKH XVLQJ RI ORZ HQHUJ\ ZLWKRXW FRPSURPLVLQJ EXLOGLQJ¶V
SHUIRUPDQFH ,W FDQ EH DFKLHYHG E\ UHGXFLQJ XQQHFHVVDU\ HQHUJ\ LQ WKH EXLOGLQJ LPSURYLQJ EXLOGLQJ HQYHORSH
GHVLJQ XVLQJ HQHUJ\HIILFLHQW DSSOLDQFHV HQHUJ\ PDQDJHPHQW DQG DOVR XVLQJ UHQHZDEOH HQHUJ\ VRXUFHV /RZ






6HYHUDO PHWKRGV DUH XVHG WR DFKLHYH HQHUJ\ HIILFLHQF\ IRU EXLOGLQJ 2QH LV TXDQWLILFDWLRQ RI HQHUJ\
4XDQWLILFDWLRQRIHQHUJ\LVWKHEDVLVRIDPHWKRGWRGHWHUPLQHWKHHQHUJ\SHUIRUPDQFHRIDEXLOGLQJ4XDQWLILFDWLRQ
RIWKLVHQHUJ\VHUYHVDVDQLQGLFDWRURIHQHUJ\XVHRIDEXLOGLQJ:DQJHWDO:DQJHWDOGHVFULEHVWKH
HQHUJ\ SHUIRUPDQFH DVVHVVPHQW IRU H[LVWLQJ EXLOGLQJV DV WKH HQHUJ\ TXDQWLILFDWLRQPHWKRG (40$FFRUGLQJ WR
:DQJHWDO(40ZDVFODVVLILHGLQWRWKUHHILUVW LVFDOFXODWLRQEDVHGVHFRQGLVK\EULGPHWKRGDQGWKLUGLV









7KH ILUVW VWHS LVEXLOGLQJVLPXODWLRQV WKDWHYDOXDWHHQHUJ\HIILFLHQF\ LQ,765HFWRUDWHEXLOGLQJ7KHVLPXODWLRQ
SXUSRVHLVWRGHWHUPLQHWKHUPDOSHUIRUPDQFHRIEXLOGLQJVGXULQJD\HDU%DVHGRQWKHWKHUPDOSHUIRUPDQFHGDWD
IDFWRUV FDQ EH LGHQWLILHG WKDW LQIOXHQFH FRROLQJ ORDG DQG GHWHUPLQH WKH HQHUJ\ HIILFLHQF\ RSSRUWXQLWLHV 5HVHDUFK
0HWKRG
5HVHDUFKPHWKRG
$ %XLOGLQJ WKHUPDO SHUIRUPDQFH¶V GDWD RI ,76 5HFWRUDWH EXLOGLQJ KDV EHHQ WKURXJK VLPXODWLRQ 6LPXODWLRQ
WKURXJK(FRWHFWVRIWZDUHYHUVLRQLVXVHGWRREWDLQGDWDRIFRROLQJORDGVGXULQJRQH\HDUDQGDOVRKRXUO\JDLQV
(FRWHFW KDV EHHQ XVHG ZLGHO\ VXFK DV %DNDU DQG $EGXOODK   WR VLPXODWH WKHUPDO SHUIRUPDQFH RI RIILFH
EXLOGLQJV LQ0DOD\VLD&KURQLV HW DO <DQJHW DO   DOVRXVHG(FRWHFW WR DQDO\VLV RI VRODU SDWK VRODU
UDGLDWLRQDQGVRODURUELW




%DVHGRQ VLPXODWLRQ UHVXOWVGXULQJD\HDU WKHKRWWHVWPRQWKVDUHREWDLQHGZKLFK UHFHLYHG WKHKLJKHVW FRROLQJ
ORDGV7KURXJKWKHVHGDWDLWFDQEHGHWHUPLQHGWKHHOHPHQWDOEUHDNGRZQGDWDVZKLFKDUHIDEULFJDLQVVRODUJDLQV
YHQWLODWLRQ JDLQV LQWHUQDO JDLQV DQG DOVR LQWHU]RQDO JDLQV+HDWV RQ URRPV DUH JHQHUDWHG IRUP IDEULF JDLQV VRODU
JDLQV YHQWLODWLRQ JDLQV LQWHUQDO JDLQV DQG DOVR LQWHU]RQDO JDLQV WKDW LQGLFDWH WKHUPDO SHUIRUPDQFH RI EXLOGLQJ
HQYHORSHDQGRFFXSDQWVDFWLYLW\LQURRPV
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%XLOGLQJGHVFULSWLRQ
,765HFWRUDWHEXLOGLQJLVDEXLOGLQJZLWKDUHFWDQJXODUJHRPHWU\FRQILJXUDWLRQDQGYRLGVLQWKHFHQWUDODWULXP







































8QGHUVWDQGLQJ WKH EXLOGLQJ HQYHORSHSHUIRUPDQFH DQGRFFXSDQW¶V DFWLYLW\ LQ URRP LV YHU\ LPSRUWDQWZKLFK LV
UHODWHG WR HQHUJ\ HIILFLHQF\¶V JRDO  'HYHORSPHQW RI EXLOGLQJ HQYHORSH GHVLJQ VWUDWHJLHV FDQ UHGXFH HQHUJ\
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FRQVXPSWLRQ %XLOGLQJ HQYHORSHV KDYH DW OHDVW WKUHH IDFWRUV ZKLFK DIIHFW WKH WKHUPDO SHUIRUPDQFH QDPHO\
FRQGXFWLRQ ORDG WKURXJKPDVVLYHPDWHULDO VRODU UDGLDWLRQ  WKURXJK WUDQVSDUHQW DUHD DQG DLU WLJKWQHVV YHQWLODWLRQ
JDLQ.


















%DVHGRQPHWHRURORJ\ FOLPDWRORJ\JHRSK\VLFVEXUHDX %0.*1RYHPEHU LV WKHKRWWHVWPRQWKDW6XUDED\D
&RQVHTXHQWO\ LQ 1RYHPEHU  ,76 5HFWRUDWH EXLOGLQJ KDV UHFHLYHG WKH ODUJHVW FRROLQJ ORDG 7KH EXLOGLQJ LV







EHHQ GRQH WKURXJK (FRWHFW  VLPXODWLRQ ,W LV FODVVLILHG LQWR ILYH HOHPHQWV QDPHO\ IDEULF JDLQV VRODU JDLQV
YHQWLODWLRQJDLQVLQWHUQDOJDLQVDQGLQWHU]RQDOJDLQVVHHILJXUH



























DOVR LQWHU]RQDOJDLQV ,W UHFHLYHV WKH ODUJHVW IDEULFJDLQV GXH WRKDYH WKHPRVWEXLOGLQJHQYHORSHDUHD  WKDQ WKH
VHFRQGIORRUDQGILUVWIORRU$OVRLWUHFHLYHVWKHKHDWJDLQWKURXJKURRI6HFRQGIORRUUHFHLYHVWKHPRVWVRODUJDLQ
EHFDXVHVHFRQGIORRUKDVPRUHRSHQLQJVWKDQWKHRWKHUWZRIORRUV
7KLUG IORRU UHFHLYHV YHQWLODWLRQ JDLQV DOPRVW  WLPHV FRPSDUHG WR ILUVW IORRU DQG VHFRQG IORRU 1XPEHU RI




,Q DGGLWLRQ WR WKH QXPEHU RI RFFXSDQWV WKH LQWHUQDO JDLQV LQ ,76 5HFWRUDWH EXLOGLQJ DUH LQIOXHQFHG E\
HTXLSPHQWVDLUFRQGLWLRQLQJDQGOLJKWLQJ$VVKRZQLQWDEOHWKHWKLUGIORRUKDYHKLJKHVWLQSXWRIORDGIRULQWHUQDO
JDLQV FRPSDUH WR ILUVW IORRU DQG VHFRQG IORRU$OO DXWKRUV DUH UHTXLUHG WR FRPSOHWH WKH3URFHGLD H[FOXVLYH OLFHQVH
WUDQVIHUDJUHHPHQWEHIRUH WKHDUWLFOHFDQEHSXEOLVKHGZKLFK WKH\FDQGRRQOLQH7KLV WUDQVIHUDJUHHPHQWHQDEOHV
(OVHYLHUWRSURWHFWWKHFRS\ULJKWHGPDWHULDOIRUWKHDXWKRUVEXWGRHVQRWUHOLQTXLVKWKHDXWKRUV¶SURSULHWDU\ULJKWV
7KH FRS\ULJKW WUDQVIHU FRYHUV WKH H[FOXVLYH ULJKWV WR UHSURGXFH DQG GLVWULEXWH WKH DUWLFOH LQFOXGLQJ UHSULQWV
SKRWRJUDSKLF UHSURGXFWLRQVPLFURILOP RU DQ\ RWKHU UHSURGXFWLRQV RI VLPLODU QDWXUH DQG WUDQVODWLRQV$XWKRUV DUH











$&   
/LJKWLQJ   
(TXLSPHQWV   























RFFXSDQWV2FFXSDQWVXVHGHTXLSPHQW WR VXSSRUW LWV DFWLYLWLHVZKLFK LQFUHDVH LPSDFWRIKHDWJDLQ7KLV LQGLFDWHV
WKDW RFFXSDQWV DQG LWV DFWLYLWLHV JLYH FRQWULEXWLRQ VXEVWDQWLDOO\ WR FRROLQJ ORDG$FFRUGLQJ WR &KXD HW DO 
RSHUDWLRQDOPDQDJHPHQWDQGFRQWURORI LQGRRU WHPSHUDWXUHVKDYHDQ LPSDFW WRFRROLQJ ORDGV7KHUHIRUHDIWHU WKH
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$FNQRZOHGJHPHQWV DGGUHVVHG WR WKH ,QGRQHVLDQ 0LQLVWU\ RI +LJKHU (GXFDWLRQ WKURXJK WKH ,QVWLWXWH RI
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